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Organization Concerned: Departsant of !aetgy. E. I. D3 Pont Ds
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Congressional BRelevance: Hour- Comaittee on Appropriations:
Public Rorks Subcoamittee; Rouse Comaittee on Interior aad
Insular Affairs; Senate Committee or Baviromament and Pebdlic
Horks. Rep. Thomas Bevill.

The only plant ia the Onited States that is capadble cf
producing heavy wvater is the one at the Departsent of Energy’s
(DOE*s) installatior at Savannah River, Soatk Carolina. There
has been uncertainty iu the past fev years about the preseat and
potential denaad for kuvavy water and the best way to operate the
plant to meet that dem:zad. Two options for meeting current
demands for heavy wate. were to operate the plant at asbout
one-third capacity or tc run one-third of the plant at full
capacity and shut down the remainder. DOX chose¢ the first
option, although it vas economically imefficient, im order %o .
saintain the capability for maxinua production. Potential areas
for future demand listed by DOE were nuclear reactors, a
pharpaceutical firs, and additional silitary reguireseats.

Continuing to cperate the plant under the curremt option csnnot . -

be justified because a possible sale to the New Brunswick
Electcic Power Commission has beem negated, the potential sale
to the pharmaceutical firm has diminigshed, and the plant would
not ba able to meet potential military demand. DOR should chose
an alternative and the Subcoamaittee shouid reguire DOR to advise
it of the decisioa and justifications as soon as possibic. (HTH)
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The Honorable Thomas Bevill

Chairman, Subcommittee on
Public Works

Committee on Appropriations

House of Representatives

Dear Mr. Chairman:

As agreed with your office, we have looked into the
operation of the heavy water plant at the I'epartment of En-
ergy's (DOE's) installation at Savannah River, South Caro-
lina. This plant, which is operated for DOE by E. I. du Pont
De Nemours, has been producing heavy water since )953. Heavy
water--which resembles ordinary water but is 10 percent denser
-~is used in some reactors, has certain military applications,
and to a lesser extent, is used in research.

For the last several years, there has been uncertainty
eurrounding the operations of the heavy water plant. This
uncertainty centers around the demand for heavy water--now
and in the future--and the best way to operate the plant to
meat that demand.

HISTORY OF HEAVY WATER PLANTS
D STAT

The only plant in the United States that is capable of
producing heavy water is located at Savannah River. During
the early 1950s, the then Atomic Energy Commission tuilt and
operated two heavy water plants that together produced abou:
850 metric tons per year. The heavy water produced wzas pri-
marily used for defense purposes--(l) in three Government-
owned nuclear reactors that produce plutonium for nuclear
waapons ind (2) as a material in nuclear weapon components.

8y 1959, one heavy water plant and portions of the second
plan. were dismantled because the defense demand for heavy
water decreased. Between 1959 and September 1976, about 195
tons per year were produced at the remaining Savannah River
Plant. Much of th~ neavy water produced during this period
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was sold to foreign couatries primarily for use in their
power reactors. In fact, from 1968 through 1973, foreign
sales exceeded production; the shortfall was made up by using
inventories of heavy water that had been accumulated in ear-
lier years. Since then, foreign custcmers have either devel-
oped their own capacity to produce heavy water or have found
other sources.

In the fall of 1976, the heavy water plant began oper-
ating at one-third capacity, producing about 65 tons per year.
The 65 metric ton per year produaction rata was established to
meet what was corsidered current demand while maintaining the
lowest practical operational level for producing heavy watcet.
DOE says that lower production ievels are technically not
feasible.

THE OPTIONS AND THE CHOICE

Two options for producing 65 tous per year were availa-
ble to DOE in the fall of 1976. The first option involved
operating the plant at about one-third capacity. The seconc
involved vunning about one-third of the plant at full capacity
and shutting down the remaining tv-thirds.

There were two key factors DOE considered in choosing an
operating option. Ore factor was whether demand for heavy
water would increase in the future. If demand for heavy water
increased, the first option (operating the entire plant at
reduced capacity) would enable DOE tc increasc production with
pinimum effort and cost because the entire plant was operating
at reduced capacity. Conversely, the second option (shutdown
of about two-thirds of the plant) would require substantial
restart costs to essentially rebuild or retrofit the shutdown
units to meet the increased demand. According to DOE offi-
cials, if plant components remain shut down for longer than 6
months, severe deterioration and cnorrosion occur that render
the equipment essentially useless.

The second key factor was the cost of operating the plant
for each option. Several analyses were made by DOE and its
contractor that reached the same conclusion--option two could
save DOE between $2 million and $6 miliion annually. The
range ($2-$6 million) is attributable to various methods that
could be used to shut down the plant.

DOE decided that the fi-st option was better because
(1) the units would not deteciorate. thus allowing DOE to
firm up the heavy water demand, whica wag uncertain at that
time and (2) capability tc achieve maximum production would
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be preserved. In reaching this decision, DOE recognized that
this option was economically inefficient.

GAO'S ANALYSiS OF DOE'S DECISION

The pivotal consideration involved in deciding which
operating option is preferable relates to tbe demand for
heavy water--now and in the future. Estimates of future
demands through 1989, which DOE considers firm, can be met
by producing 65 tons each year. Most of this firm demand
is related to military requirements.

The gquestion, then, is why did DOE decide in October
1976 to operate the plant at the more expensive option when
the less expensive option would produce the needed amounts.
The answer is that DOE believed there were significant poten-
tial future demands for heavy water that, if materialized,
would require the entire plant to be brought up to full capac-
ity. Consequently, if the less expensive option was adopted,
restarting the entire plant to meet these demands is estimated
to cost anywhere from about $40 to $1¢0 million. In making
the decision, DOE stated that the actual demand picture was
expected to be clarified within the next 2 to 3 years.

Ar. October 7, 1976, DOE memorandum on the option deci-
sion listed the potential areas where demand for heavy water
might materialize. These areas. wkhich are analyzed in the
next several sections, were: nucliear reactors, a pharmaceu-
tical firm, and additional military reguirements beyond those
considered firm.

Yuclear reactors

This potential demand refers to so-called heavy water
pswer reactors which use heavy water rather than ordinary
water as a coolant and moderator. Becauve= there are noc com-
mercial heavy water power reactors in the United Stales DOE
was addressing a potential demand from Canada, which does
have heavy water reactors and plans to build more o ther.
DOE had received an inquiry for heavy water from the New
Brunswick Electric Power Commission and negotiated a tenta-
tive price on July 30, 1976. As a result of this negotiation,
DOx believed that a sale was very possible. DOE relied quite
heavily on this prospective tale in deciding on the more ex-
pensive operational option, as evidenced by the October 7,
1976, decision menorandum:
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"We feel that the possibility of an eventual sale
of 220-520 tons of heavy water tc New Brunswick is
fairly good and, therefore, believe we shouid delay
taking action to peztially shut down the plant as
of Octcber 1, 1976."

But in a September 27, 1977, letter from the Canadian
Government, DOE was inforwecd that the Canadian Government
had denied New Brunswick permission to import heavy water
because heavy water produced in Canada could meet New Bruns-
wick's requirements. Cansda has already built several heavy
water plants of its own and has others under construction.
Canada intends to become self-sufficient and any purchases
from the United States would have represerted temporary meas-
ures to make up for any production shortfalls experienced
by Canada.

Pharmaceutical firm

DOE indicated tihiat there was a potential dcmand from a
pharmaceutical firm because of a July 2, 1976, letter it
received from a research laboratory. The letter stated that
the laboratory was working on a new antibioti~ which the
laboratory believed could pass the evaluatior programs for
new medicines in 4 to 5 years. If and when tne antibiotic
successfully passed these tests, the latter continued, annual
projected needs for heavy water could be S0 to 100 T .ns.

We talked to officials of this laboratory about their
wotential heavy water needs and the progress of the.r anti-
bictic. They said that the drug does not loox as promising
now as it did 1-1/2 years ago and, consequently, the require-
ments for heavy water are even less firm than they were ear-
lier. Bowever, the labcratory will conduct further research
before tinally deciding whether the drug has any potentiai
use. It should be noted, however, that the firm believed
that heavy water could be obtained from other sources--such
as Canada or Norway--if the drug were successfilly developed.

Potential military demand

In addition to the firm demand for heavy water that is
related tov military purposes, DOE pointed to a potential mili-
tary demand that is classified and cannot be desc-ibed in this
report. However, we can state that if this potential demand
ever pecomes a reality--which will not e known for several
years--the Savannah River Plant would .0t be able to producs
sufficient amourts of heavy water to satisfy the demand. <Con-
sequentlv, ano’ -2r plant would have to be built.
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Curzent heavy water inventory

Another important consideration in deciding the Lest way
to operate the plant should be the inventcry of hLeavy water.
According to DOE, the current finished inventory of heavy
water consists of 764 metric tons, of which 573 tons are ear-
marked for the following purposes.

Held in reserve in case two heavy

vater "production* reactors must

be started up to produce materials

fcr military purposes 454

Unique quality heavy water used
for research 119

The remaining 191 tons are excess and availzble for any use.

The two so~cailed production reactors have not been uper-
ated since the 1960s. DOE has no plans to start these reac-~
tors in the immediate future. It should be notad that DOE
al=o has other production reactors in a standoy condition at
its ZTanford facility that do not need neavy water to operate.
DOE is now reconsidering the advisability ¢f keeping these
Hanford reacters in a standby condition oecause they would
require significant amounts of time and money to get ready
for operation.

CURRENT DOE ACTIOM

During our review, DOE began to reassess the situation
of heavy water demand and production options. As part of the
reasgsessment, DOE is looking at the feasibility of various
options, including either shutting down the entire plant imme-
diately or operating the plant at full capacity until its
inventory can be built up and then shutting down the plant.

Many questions remain to be answe .4 before DOE can
select an alternative. These gquestions involve costs of the
various alternatives, costs to replace the plant, military
needs, potential of commercial heavy water reactors in this
country, and long-term financial decisionmaking. DOE exnects
to answer these questions and arrive at a decision in April
1978.

CONCLUSIONS 'AND OBSERVATIONS

In our view, continuing to operate the plant under the
current option cannot be justified. T. ' possible sale to
the New Brunswick Electric Power Comnission has been negated.
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The potential sale to the pharmaceutical firm has diminished,
and ev:n if the firm did need heav, water, it could seek other
sources. The potential military demand is not and never was

a valid justification fcr the current option because the plant
would not be able to produce enough heavy water for this
demand.

Even though we believe that the current option is not
justifiec/, we cannot support the other option that was con-
sidered in the fall of 1976, that is shutting down two-thirds
of the plaut. It may be more beneficial to shut down the
entire plart-—-immediately or in several years. We cannot
evaluate these alternatives, however, because DOE is in the
process of answering the basic questions that must be ad-
dressed to begin such an evaluation.

AGENCY COMMENTS

Because of time constraints, we did not obtain written
comments from DOE on this report. It was, however, discussed
with DOE officials who were in general agreement.

MATTER FOR CONSIDERATICN
OF THE CONGRESS

We intend to stay abreast of DOE's activities on this
issue. Because of the significant cost savings that are pos-
sible, DOE should develop the basic information and choose
an alternative as quickly as possible. Moreover, because of
your interest and responsibility in this area, we recommend
that your Subcommittee reguire DOE to advise you of its deci-
sion and its justifications supporting that decision as soon
as possible.

As arranged with your office, we are sending copies of
this report to interested parties and to others upon request.

Siﬁigiily yours,

7 Y Y
Aauu .
Comptruller Gen.ral

of the United States





